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Abstract
Teaching introductory programming is a notoriously
challenging problem in any information technology or
computer science course. Failure and dropout rates
are usually high, and many students seem unable to
grasp the notion of solving problems algorithmically.
Given contemporary students’ fondness for multime-
dia styles of presentation, we conducted an experi-
ment on the effectiveness of providing prerecorded
mini-lectures in a first-year programming subject. Al-
though we found only a weak quantitative correlation
between students’ use of the prerecorded material and
their final grades, anecdotal feedback on the exper-
iment was overwhelmingly positive, suggesting that
students’ perceptions of the subject were improved.
Keywords: First-year programming; Multimedia lec-
tures; On-line teaching materials.
1 Introduction
Teaching first-year programming is a notoriously chal-
lenging problem in information technology and com-
puter science courses. Despite decades of experi-
ence, and trials with a bewildering range of program-
ming languages and programming environments, fail-
ure and dropout rates in introductory programming
classes remain stubbornly high, and the students’ fun-
damental understanding of the material at the end of
the semsester remains frustratingly low. In our ex-
perience we have found that the subject inevitably
polarises the student cohort into those who grasp the
concepts quickly and pass easily, and those who never
seem to develop an understanding of the basic prin-
ciples of algorithmic problem-solving and fail badly.
In the search for a remedy we have noted a huge
enthusiasm from our students for audio recordings of
lectures. Although a small percentage of students
use the availability of such recordings as an excuse
to avoid attending lectures, we have found that even
those students in attendance request such recordings,
so that they can revise the lecture material later. This
is especially so of students from non-English speaking
backgrounds.
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From the lecturers’ perspective, however, we con-
sider these ad hoc recordings to be of low educational
value because they are incomplete without the abil-
ity to see the demonstrations being presented in the
lecture theatre, and are dominated in parts by discus-
sions of administrative trivia or inaudible interactions
among the students. We hypothesised, therefore, that
providing more carefully-prepared and technically-
focussed multimedia recordings on-line may have a
positive effect on student outcomes.
Here we describe the results of an experiment
conducted to see if a correlation could be detected
between the provision of prerecorded ‘mini-lectures’
and success rates in a first-year programming sub-
ject. A full semester of multimedia recordings was
prepared, comprising selected slides from the lecture
notes with accompanying narration. The intention
was that these recordings would supplement, not re-
place, conventional lectures, but would offer a better
alternative to the previous ‘live’ lecture recordings.
To produce quantitative results, the download rates
of these recordings and other teaching materials was
noted for each student and compared against the stu-
dent’s final grade. To get qualitative feedback on the
experiment, a survey of students’ attitudes to the pre-
recorded material was conducted at the end of the
semester.
2 Motivation
The primary motivation for this experiment was the
high failure and attrition rate in our first-year pro-
gramming subject. This has been a problem for many
years and has remained constant despite changes to
the programming language, programming environ-
ment and textbook used, and changes to the way lec-
tures, tutorials and practical sessions are presented.
In yet another attempt to address this problem we de-
cided to consider new delivery modes for the technical
material, that may be more attractive to contempo-
rary students.
Learning to program is an incremental, cumulative
process. If someone fails to grasp a concept early in
the semester it is difficult for that student to catch up.
We felt that a key obstacle to student success was the
inability of some students to absorb technical material
at the same rate that the semester timetable dictates.
Thus, a significant number of students were stumbling
early and could not recover their momentum, leading
to withdrawal from the subject or eventual failure.
Therefore, our goal was to provide a resource
which would help these students to revise key tech-
nical concepts they had missed the first time around.
From discussions with students about their fondness
for audio recordings of lectures, we speculated that
providing them with key lecture topics in a similar
format would encourage them to review technical ma-
terial at their own rate, as many times as needed to
grasp the particular concept.
Of course, it could be argued that a textbook has
the same ‘reviewability’. Nevertheless, we have found
that many struggling students do not seem to bene-
fit from being told to ‘read the textbook’, because
they are unable to distinguish important concepts
from irrelevant ones (e.g., trivial differences in syn-
tax between the programming language dialect used
in the book and the lectures). By contrast, our pre-
recorded lectures could target topics that we knew
students had found difficult in past offerings of the
subject. The prerecorded lectures could also present
explanations that have been refined from interaction
with students over several semesters.
The presence of the prerecorded lectures, which
covered the main theoretical concepts, also gave us
the opportunity to shift the focus of the ‘live’ lec-
tures to practical demonstrations, without adding to
the teaching staff’s contact hours. This in turn al-
lowed more time in tutorials for students to practice
applying concepts as there was less need for tutor
demonstrations.
3 Related Work
Teaching introductory programming concepts has
consistently presented educators with significant chal-
lenges, which they have attempted to solve in various
ways.
Some have considered the use of friendlier pro-
gramming tools, such as ALICE (Cooper et al. 2000)
that provides a graphical environment based on nar-
ratives to give a more inviting working environment,
especially for engaging female students. For instance,
Moskal et al. (2004) used ALICE to provide a supple-
mentary introduction to programming for students at
risk in their standard introduction to programming
course.
Other researchers considered the way that stu-
dents engage in programming activities by, for exam-
ple, using pair-programming (McDowell et al. 2002)
in which students work together, assuming the roles
of ‘navigator’ and ‘driver’. This was shown to have
beneficial outcomes. Related to this is consideration
of the learning styles of the students (Thomas et al.
2002) in order to best fit the educational approach
used. There are many other hotly debated topics in
the teaching of introductory programming such as the
choice of programming language to use, and whether
or not to teach object-oriented programming from the
beginning.
In this paper we acknowledge the benefit of all
these approaches, but where they primarily focus on
how to introduce programming concepts, we are in-
terested in the effects of the delivery mode of the ma-
terial. There is considerable literature on alternate
delivery modes in education. However, there is very
little related to alternate delivery techniques for intro-
ductory programming. Some related work uses flexi-
ble delivery to address difficulties with teaching large
classes (Goodwin & Williams 2004) and provides an
evaluation of different delivery mechanisms. Other
work in the area considers the use of on-line delivery
of computer science material (Malan 2007) but again
focuses mainly on the advantages of reaching larger
audiences. Herrmann et al. (2004) considered the use
of on-line material to teach an introductory program-
ming course, but in this case the motivation was pri-
marily cost savings. Although we also provided our
prerecorded lectures on-line, the focus of this exper-
iment was not the difficulty or cost of teaching large
classes, but the effect of delivering the technical ma-
terial in a non-traditional way.
4 Background
Our introductory programming subject is taught in
the functional programming language Scheme, in the
belief that a language with minimal syntax allows stu-
dents to concentrate on fundamental semantic con-
cepts, and to take advantage of the easy-to-use pro-
gramming environment DrScheme. (The switch some
years ago to a functional language from an imperative
one was controversial in itself. Ultimately, however, it
made no perceptible difference to student outcomes,
confirming the conventional wisdom that the choice of
programming language, and even the underlying com-
putational model, has no impact on students’ ability
to learn algorithmic problem solving.)
Weekly contact hours comprise formal lectures,
guided tutorials, and drop-in practical sessions. Tech-
nical material, including detailed lecture notes, tu-
torial guides, instructions for assignments, and sam-
ple exam questions, are all distributed via an on-line
teaching and learning system. Assignments are sub-
mitted electronically. In previous semesters we also
added audio recordings of the lectures incrementally
through the semester. This practice was discontin-
ued with the introduction of the prerecorded lectures
(although some students continued to request live lec-
ture recordings).
There has already been much research into teach-
ing programming using functional languages. In par-
ticular, we have found that the construct for express-
ing repetition in such languages, recursively-defined
procedures, presents a significant conceptual chal-
lenge for most students, a fact confirmed by other
education researchers (Booth 1992, Ch. 3). In addi-
tion, we have been unable to avoid the same prob-
lems highlighted by Garner et al. (2005), namely that
for some students foundational concepts such as ad-
herence to syntactic rules and an understanding of
the procedural aspect of programming remain ‘per-
sistently’ elusive throughout the semester.
5 Implementation
Despite their popularity with the students, we felt
that the previously-used audio recordings of the lec-
tures were of little value. We therefore resolved to
prerecord technical material in a format that we felt
would lead to better results. The idea was to pro-
duce ‘mini’ lectures, of between five and fifteen min-
utes duration, each devoted to a single technical topic.
Rather than just audio, these would be multimedia
presentations, comprising (static) slides from the lec-
ture notes and synchronised narration. By keeping
the presentations short it was felt that students could
review them frequently, rather than searching to find
particular points in a two-hour lecture recording.
A wide variety of multimedia creation tools and
data formats were considered (Appendix A). Hav-
ing chosen appropriate technologies, the prerecorded
lectures were then created from our existing lecture
notes. Selected slides were assembled and the ac-
companying narration was added. The results were
then made available to students on-line for playback
or download. Over 20 prerecorded lectures were pre-
pared, covering technical material from 11 distinct
lectures.
With the introduction of the recorded material
the lectures’ durations remained essentially the same.
The intent of the recorded material was not to re-
place the lectures, but rather to support them. How-
ever, the content of the lectures changed dramatically
as it was assumed the students had already reviewed
the key theoretical concepts via the recordings. This
allowed the lectures to take the form of interactive
demonstrations. The content of the tutorials also
changed as there was less need to provide demon-
strations because these were already covered in the
lectures. The students could move directly into ‘prac-
tice’ mode in the tutorials where they worked in small
groups to solve programming problems. The practi-
cal (laboratory) sessions were changed primarily in re-
sponse to student feedback from previous semesters.
Their duration increased to two hours for each prac-
tical session, but only the same number of total hours
of practical sessions were offered.
There are also two recommended (but not pre-
scribed) textbooks for the subject, both of which are
freely available on-line. However, both texts cover
much more material than we need for this subject,
and orient their technical material differently to the
way we prefer to teach the concepts, so we typically
suggested to students that they rely mainly on the lec-
ture notes and prerecorded lectures as references. (In
our experience struggling students often try to solve
their comprehension problems by reading all available
material on the topic, which usually leads them to be-
come even more confused.)
Overall, it was our intention that the prerecorded
material, lectures, existing lecture notes, and tuto-
rial materials would form a cohesive whole. Sadly, in
many cases students did not perceive them as such or
did not use the resources in this way, especially the
students who needed help the most.
6 Research Method
The success of the prerecorded teaching material was
assessed both quantitatively and qualitatively. Stu-
dents’ use of the material was measured via the on-
line teaching management system. To get informal
feedback we also conducted a student survey at the
end of the semester.
The quantitative level of students’ engagement
with the recorded material and lecture notes was de-
termined indirectly, via their download rates. (We
had no way of knowing how often a student reviewed
the material, if at all, after downloading it.) Also,
some students downloaded the same material many
times, presumably to access the content from differ-
ent computers. We therefore normalised the data so
that we only counted whether or not a student had
accessed a particular item, regardless of how often.
Similarly, because some lectures were accompanied
by more than one prerecorded mini-lecture, we nor-
malised the data so that a student was counted as
having accessed the recordings for a given lecture if
they downloaded at least one of the recordings asso-
ciated with it.
Also the data below only shows the access rates of
students who sat the final examination for the sub-
ject. Attempting to determine when and why stu-
dents dropped out of the subject is extremely diffi-
cult, since such students rarely respond to surveys,
so their data was excluded.
7 Quantitative Analysis
The first and most significant comparison is that of
the final results of the class that had the prerecorded
lectures available to them, and the results of the
equivalent previous class. Figure 1 shows the final
grades for the 2007 students who used the prerecorded
lectures and their counterparts from 2006. In each
class there were around 300 students. Disappoint-
ingly, the results show no improvement in student
outcomes. Indeed, the results for 2007 appear to be
significantly worse.
Figure 1: Comparison of 2006 and 2007 grades
However, while the individual grade distribution
has changed noticeably, the difference in the overall
pass rate is not so significant. The percentage of stu-
dents that achieved a passing grade (that is, a grade
of 4 or higher) in 2006 was 79% and in 2007 it was
72%. It is not likely that the introduction of prere-
corded lecture material caused this slight downward
trend in results as almost all of the standard material
remained available, and the change in lecture format
was very well received by the students, as will be dis-
cussed in the next section. We are therefore lead to
the more likely conclusion that this downward trend
is attributable to a significant change in the makeup
of the class, due to radical changes to the curricula in
2007. Nevertheless, the grades alone indicate that the
prerecorded lectures made no significant difference to
the students’ results.
Next we analysed the data collected on students’
interactions with the teaching resources provided, in
order to determine any trends underlying the grades.
All subject material was made available via an on-
line learning management system, and accesses were
logged by this system automatically. We downloaded
the statistics at the end of the semester and studied
it from a variety of perspectives.
While doing this analysis we must keep in mind the
limitations of this data. The most significant was that
in this experiment we were not in control of all the
variables. For example, there were significant changes
to the composition of the student cohort as compared
with previous semesters. Also the download data is
only a proxy for students’ engagement with the re-
sources, not a direct indicator.
Figure 2: Total number of students accessing lecture
notes and accessing recordings
We first considered the access data for the prere-
corded lecture material as it is the resource of primary
interest. We also analysed the access logs for the lec-
ture notes in the corresponding weeks of the semester
as a point of comparison. As shown in Figure 2 the
lecture notes were accessed by more students than
the multimedia recordings. (The prerecorded mate-
rial was typically provided a number of weeks in ad-
vance, but was released progressively throughout the
semester. In contrast all lecture notes were available
at the beginning of the semester. We do not feel that
this accounts for the differences, however.)
Oddly, the data shows a significant decline in lec-
ture note accesses for week 10. This may be at-
tributed to the fact that the week 10 lecture notes
cover a relatively simple topic, and the lecture notes
were not needed by some students. However, it is in-
teresting to note that there was no corresponding re-
duction in access to the prerecorded lectures for that
same week.
This graph, and the other results below, also re-
veal that some students never accessed any of the
prerecorded lectures. This suggests that the record-
ings were seen by students as an optional resource,
not an integral part of the learning material. By con-
trast, almost all students accessed almost all the lec-
ture notes. Students appear to be trained to retrieve
lecture notes, as these are available for most subjects,
however recorded material is not, and was therefore
considered by some students as unnecessary.
The relative difference between the access rates
widened throughout the semester. The lecture notes
for week 2 of the semester were accessed by 99% of the
students, and this dropped to 88% for the week 12 lec-
ture notes. By comparison, the prerecorded lectures
for week 2 were accessed by 86% of the students, drop-
ping to 46% for the week 12 prerecorded material.
This widening gap in access rates may be partially
accounted for by the incremental release of the record-
ings. Some students may have become too busy later
in the semester to access the new recorded lectures, or
alternatively had given up by the later stages of the
semester, whilst they optimistically accessed all lec-
ture notes at the beginning of the semester. The de-
cline could also be attributed to student’s perception
that the recorded material was not useful, however
this conclusion is not supported by the qualitative
data shown in the next section.
Figure 3: Individual student’s final marks versus the
number of lecture notes they accessed
This variation in the level of access to the prere-
corded material provides us with the opportunity to
compare students’ success rates with their differing
levels of access. We considered both the prerecorded
Figure 4: Individual student’s final marks versus the
number of recordings they accessed
lectures and the lecture notes. Figures 3 and 4 show
the raw data for each. These figures show for each
student the number of recordings or lecture notes ac-
cessed versus the student’s final percentage mark for
the subject. The graphs do not immediately reveal
any significant trends in the data except that access
to lecture notes was more consistent than access to
the recordings. However this has already been demon-
strated by Figure 2.
To more clearly understand the trends, the raw
data from Figures 3 and 4 has been grouped in Fig-
ures 5 and 6. These graphs show the final marks rel-
ative to the number of lecture notes and recordings
accessed, respectively. The results have been grouped
in bands of 20 percentage points. The access rates
have been combined into four levels representing high
(9–11 items accessed), medium (6–8 items accessed),
low (3–5 items accessed), and very low (0–2 items ac-
cessed). The total number of students in each band
is also shown for comparison. Deviations from the
trend shown in the total are of particular interest.
Figure 5: Final result trends versus the number of
lecture notes accessed
The results as shown in Figure 5 indicate that the
representation of students with high access of lecture
notes is similar for each result band and generally fol-
lows the overall result trend. Thus the level of access
to lecture notes is not a significant indicator of stu-
dent success. Whilst not significant, it is interesting
Figure 6: Final result trends versus the number of
recordings accessed
to note that only students with high access to the
lecture notes had a final result above 80%. Also, at
the other extreme, the students with high access to
the lecture notes had a slightly lower representation
in the lowest result band.
By contrast, the results shown in Figure 6 indicate
some significant deviations from the overall trend.
The first point to note is that students with less than
a ‘high’ rate of access to the recordings were all rep-
resented at a similar rate in all result bands. The
significant results appear in the high access group.
The relative representations in the 81–100 percent
band in Figure 6 are most significant, with a large in-
crease in the relative number of students with a high
rate of access as compared with those with lower ac-
cess rates. Students with a high rate of access make
up 65% of the students in this band. The total num-
ber of students in the 81–100 percent band decreased
from the number of students in the 61–80 percent
band, but the students with high access rates reverse
this trend.
The representation in the 61–80 percent band is
also interesting as the representation of students with
high access rates decreases relative to the percent-
age bands on either side. Thus the representation
of students with lower access rates increases in this
band. This result is counter to the expectation of the
recorded lectures improving student’s final results. If
this were the case there should be a steadily increas-
ing representation of the students with high access in
the higher percentage bands. This steady increase is
seen in all bands except the 61–80 percent one.
In the lowest percentage result band the represen-
tation of students with a high rate of access is still
29%. This could be explained by the students in this
band having accessed the prerecorded material, but
not using it to its full advantage.
Overall it appears that the positive result for the
prerecorded material shown in the 81–100 percent
band in Figure 6 is counter balanced by the result in
the 61–80 percent band. Thus student performance
has not shown any clearly significant improvement
through the use of the prerecorded lectures.
Even if we assumed from this data that the pre-
recorded lecture material helped students to achieve
better outcomes, there may be another explana-
tion, namely that a characteristic behaviour of high-
achieving students is to access all material. Hence
any correlation between recording access rates and
improved performance may be an artifact of be-
haviour.
Figure 7: Students’ opinions on the value of the
recordings
Figure 8: Students’ opinions on the way the record-
ings complemented the lectures
8 Qualitative Analysis
Whilst providing the prerecorded lectures did not im-
prove students’ grades, it did appear to improve the
students’ experiences throughout the semester. We
conducted a survey in the final week of first semester
2007 to gauge reactions to the new teaching materials.
The survey included a number of statements about
various aspects of the subject and asked students to
indicate the extent to which they agree with the state-
ment on a scale of 1 to 5, with 1 being ‘strongly agree’,
and 5 being ‘strongly disagree’. Only students attend-
ing the final lecture of the semester were surveyed.
The results of this survey clearly showed that the
students felt the prerecorded lectures were effective
in helping them understand the technical topics cov-
ered, and also improved their learning in lectures, as
indicated in Figures 7 and 8. This was encourag-
ing feedback, as one of our motivations for producing
the recordings was to help students prepare for the
lectures, and this generally appears to have been suc-
cessful.
The use of prerecorded lectures allowed the ‘live’
lecture to focus on application of the theory, rather
than delivering the theory itself. This allowed a more
Figure 9: Students’ opinions on demonstration-based
lectures
Figure 10: Students’ opinions on the value of lectures
dynamic form of interaction with students in lectures,
rather than reading out the contents of presentation
slides. Students seemed to be more engaged by this
approach, and it gave the lecturers more feedback on
the technical stumbling blocks the students were en-
countering. (It also had some unexpected side effects,
such as students bringing digital cameras into the lec-
ture theatre to photograph the demonstrations!)
The move to demonstration based lectures was
popular with many students as indicated in Figure 9.
The students were also strongly of the opinion that
formal lectures were still necessary to support their
learning as shown in Figure 10. The recorded mate-
rial focussed only on the key topics for each week and
made no attempt to be a complete learning resource.
Students seemed to understand the supportive nature
of this material. (However, since only students at-
tending the final lecture completed the survey, there
may be a different opinion from students who had
already dropped out.)
One of the technical objectives for the prerecorded
material was to make it easily accessable. Students
clearly indicate that this was successful as shown in
Figure 11. It is interesting to note that although we
provided the recorded material in only one format
(see Appendix A), we provided two quality levels in
order to give students the option of large or small
file sizes. We did this to address our own concerns
of equity for students who had dial-up access from
their homes only. However, informal feedback from
students indicated that this was not an issue as the
few students with limited network connectivity down-
loaded the recordings in the university laboratories
Figure 11: Students’ opinions on the accessibility of
the recordings
and copied them to their portable storage device (e.g.,
USB Key) for later use.
Overall, the informal feedback from students was
very supportive of the prerecorded lectures. Formal
student feedback was also received via a general sur-
vey instrument used by the university to allow stu-
dents to evaluate subjects they have been enrolled in.
This is an on-line survey and as such is not restricted
to students attending the lectures. The response rate
to the survey was 36.6%, and although students were
not required to provide feedback on the recordings
many of them chose to do so. The comments relat-
ing to the recordings were overwhelmingly positive,
as the following verbatim examples show.
“Recorded topics really helped me grasp
concepts before lectures.”
“The recorded topics were a good idea,
as they allowed for demonstrations during
the lecture. When it comes to program-
ming, demonstrations are considerably more
worthwile than verbal explanations.”
“The recorded material for this course is ex-
cellent because it reinterates [sic] the next
topic being covered and you can always go
back and look at it again.”
“the system of audio recordings made it very
easy to revise lectures and points great idea
wish other units used them as they allow
more time in the lectures for examples”
9 Discussion
Creating the prerecorded lectures also proved to be
an educational experience for the lecturing staff. We
found it surprisingly intimidating to produce the nar-
ration for the lecture slides, given the knowledge that
these recordings will be listened to closely and of-
ten. Despite our years of experience at presenting
this material ‘live’ we found it difficult to speak flu-
ently at length on even well-understood technical top-
ics, without pausing or stumbling. (In a live lecture
hesitations and backtracking to make asides are less
of a problem, especially given the ability to interact
non-verbally with the audience.)
Even with the lecture slides as cues, we still found
it necessary to create a separate written script, to en-
sure that all the necessary technical points were made
and in the right order. In fact, many times these
scripts were edited to add additional points that were
missed during the first ‘take’. Even then, it was found
that only short segments could be recorded fluently in
one take, so the ability to edit the narration was es-
sential. Ultimately, however, we felt that the record-
ings were more accurate and comprehensive than the
equivalent ad hoc lecture presentation could be.
Another unexpected side effect of the recorded ma-
terial was the provision of a peer feedback mecha-
nism. The production of the prerecorded material was
shared between the teaching team, and was thus lis-
tened to by other teaching staff. While peer assement
of lectures is useful, peer assessment of the recordings
enabled a better feedback loop as the recordings could
be replayed and discussed.
Also whilst the prerecorded material was not in-
tended to replace ‘live’ lectures, anecdotal evidence
suggests that the recordings still contained sufficient
information to assist students who were unable to at-
tend the corresponding lecture. (One of our moti-
vations for recording live lectures in the past was a
desire to reduce the number of queries from students
who missed a lecture, whether for legitimate or dubi-
ous reasons.)
10 Conclusion
The primary objective for this experiment was to eval-
uate the effectiveness of using prerecorded ‘mini’ lec-
tures to improve student success rates in an intro-
ductory programming subject. Disappointingly, the
quantitative analysis showed that there was no dis-
cernible improvement in students’ grades. However,
the qualitative analysis suggests that the experiment
had one beneficial outcome: students seemed to ap-
preciate the effort put into the recordings and felt
much better about the subject.
It should also be noted that the effort required
to produce the prerecorded material was significant
and should not be discounted. Counting the time
required to assemble the slides, script the narration,
record the audio track, edit the results, and upload
the media files, it often took well over two hours to
produce a ten or fifteen-minute lecture. However, this
effort should be amortised over the number times the
prerecorded material can be reused.
In conclusion, if the motivation for preparing pre-
recorded lectures is to improve students’ grades, then
the effort is unlikely to meet that objective. How-
ever, if the goal is to improve the students’ learning
experience, then the effort may be justified.
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A Multimedia Tools Investigated
Choosing an appropriate technology for producing
the recordings proved to be surprisingly difficult. We
were faced with a baffling variety of multimedia tools
and incompatible proprietary file formats. We were
especially concerned to make the recordings accessible
to students using all three of the Windows, Mac OS
and Linux/UNIX operating systems. Another issue
was a desire to keep the file sizes as small as possible,
to allow students to download them at home.
A wide range of proprietary and standardised
video formats were considered. A particular problem
was the huge variety of codec (coder-decoder) options
available which created incompatibilities across the
various platforms and even within different versions
of the same media player.
Ultimately we settled on Windows Media Video
(WMV) files as the best compromise in terms of ac-
cessibility and relatively small file sizes. WMV files
are playable under Windows by any recent version of
Microsoft’s Windows Media Player, on Macintoshes
by Apple’s QuickTime player via the free Windows
Media Components plugin module, and by a variety
of free Linux/UNIX players including the widely-used
VLC player. File sizes for high-resolution record-
ings seemed to average around 1.2MB per minute of
recording. This made recordings over 10 minutes in
duration quite unwieldy.
Having made this decision it was then necessary
to find a way of adding narration to our existing Mi-
crosoft Powerpoint lecture notes. Again a large num-
ber of approaches were considered. Ultimately the
easiest solution proved to be to export the relevant
slides from Powerpoint, read them into Microsoft’s
Movie Maker program, record the narration, and then
export the resulting ‘movie’ in WMV format. Along
the way, however, all of the following tools were con-
sidered, and some were used for producing particular
lectures.
• Microsoft Powerpoint Recent versions of Pow-
erpoint provide the ability to directly add narra-
tion to slideshows.
Advantages This is an especially easy way to
add an audio track to lecture notes since it does
not require exporting the slides beforehand.
Disadvantages The results can be played back
only from within Powerpoint, by running a
slideshow. There is no provision for exporting
the presentation for playback using some other
program.
• Microsoft Producer This program is designed
for creating presentations for delivery via a web
browser, and specifically designed to use Power-
point presentations as the starting point.
Advantages Synchronises directly with Power-
Point presentations. Many possible combina-
tions of presentation composition.
Disadvantages Final published presentation
when using video is very large. Without video,
just using narrated slides, the published presen-
tation is of acceptable size, however the presenta-
tion is published using a large number of separate
files which was inconvenient for distributing the
results to students.
• Microsoft PhotoStory This program is de-
signed for adding narration to digital pho-
tographs. It is easily used for narration of Pow-
erpoint slides by exporting slides as images, then
importing them into PhotoStory.
Advantages Simple interface. Allows for indi-
vidual narration of each slide. Produces a single
WMV format output file of acceptable size.
Disadvantages The output file used the latest
codec 9 format. This provides an optimised file
size for still images in the presentation. In fact,
this would have been ideal for our needs, but at
the time of writing very few media players sup-
port this codec.
• Microsoft Movie Maker This is designed for
the creation of simple movies. It has a reason-
ably feature rich interface.
Advantages Produces a single WMV format
output file, that, at the time of writing, uses the
widely used codec 8 coding standard.
Disadvantages Limited selection of options for
selecting frame rates and hence controlling file
sizes. Our preferred option of a large image with
low frame rate is not provided. The file size is
significantly larger than that produced by Pho-
toStory for the same size image.
• Apple iMovie Apple’s iMovie is a direct rival
to Microsoft’s Movie Maker and they both offer
near-identical interfaces and editing capabilities.
We sometimes used iMovie to create a recording
but then processed the result using Movie Maker
to get a WMV file.
Advantages Exports a very wide range of me-
dia formats including AVI, MPEG-4, QuickTime
Movie, etc. Allows full control over frame rates,
compression options, etc.
Disadvantages Does not import or export Mi-
crosoft proprietary formats, including WMV,
without licensed plugin modules. We also found
that iMovie is not well-suited to adding narra-
tion to still images due to a poorly-documented
restriction on the duration for which still images
may be displayed.
• Apple GarageBand This is an audio, not
video, editor but proved convenient for creating
the narration for some of the lectures, which was
then merged with the slides using Movie Maker
or iMovie.
Advantages Provides an exceptionally intuitive
and easy-to-control editing interface for audio
tracks, allowing syllable-level editing when nec-
essary.
Disadvantages Must be used with another pro-
gram to create the full multimedia recording.
